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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely seize the right 
shutter release moment to photograph without out of 
focus at need while effectively using features of an AF 
camera. 

SOLUTION: Though AF operation is performed by an 
AF control part 1 1 2a before the start of exposure after 
release in the AF mode, execution of the AF operation 
accompanied with driving of a focus lens is inhibited to 
immediately start imaging (exposure) without the time 
lag of AF when the photographing mode is switched 
from the AF mode to the quick photographing mode. 
That is, the control to shorten and fix the release time 
lag by performing pan-focus photographing not to 
perform the AF operation is performed by a quick 
photographing control part 1 1 2d in the quick 
photographing mode. In this case, photographing is 
performed with the focus lens of a photographing lens 
system 101 fixed in a pan-focus position. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging device comprising: 

An image sensor which carries out photoelectric conversion of the object image inputted via an 
imaging optical system. 

A focus control means for regulating a focus of said imaging optical system automatically to a 
focusing position. 

Automatic focus mode using a focal control action according to said focus control means when 
picturizing. 

When said snapshot mode is chosen by a mode means for switching which switches photographing 
mode, and said mode means for switching between snapshot modes, A control means which forbids 
a focal control action by said focus control means before a release postexposure start time while 
fixing a focusing position of said photographing optical system to a predetermined pan-focus 
position. 

[Claim 2]Provide further a zooming means which drives a zoom lens of said imaging optical system, 
and carries out variable power of the focal distance, and said control means, The imaging device 
according to claim 1 including a zoom limit means which restricts a variable power range of a focal 
distance by said zooming means to below a predetermined focal distance of which pan-focus 
conditions consist when said snapshot mode is chosen by said mode means for switching. 
[Claim 3]Provide further a zooming means which drives a zoom lens of said imaging optical system, 
and carries out variable power of the focal distance, and said control means, The imaging device 
according to claim 1 by which a means to fix a position of said zoom lens to a position below 
corresponding to a predetermined focal distance of which pan-focus conditions consist being 
included when said snapshot mode is chosen by said mode means for switching. 
[Claim 4]The imaging device according to claim 3, wherein a position to which said zoom lens is 
constituted free movable in the range of a tele edge and a wide angle end, and said zoom lens is 
fixed is a prescribed position by the side of a wide angle end from which a field angle turns into a 
wide angle more. 

[Claim 5]An imaging device of claim 1 thru/or 4 when said control means is chosen [ said snapshot 
mode ] by said mode means for switching, wherein it contains a narrowing-down means which 
narrows down a diaphragm of said photographing optical system to predetermined diaphragm value 
within the limits which fulfills pan force conditions given in any 1 paragraph. 
[Claim 6]The imaging device according to claim 5 when using exposure time of blurring marginal 
exposure time within the limits and said control means arises [ underexposure ] by setting out of a 
diaphragm value by said narrowing-down means, wherein it contains a gain control means which 
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carries out the gain rise of the output of said image sensor. 

[Claim 7]The imaging device according to claim 5 or 6 when said control means is not realized [ 
pan-focus conditions ] under correct exposure conditions, wherein it contains a means to warn. 
[Claim 8]The imaging device comprising according to claim 1: 

Provide further a zooming means which drives a zoom lens of said imaging optical system according 
to a photography person's operation, and carries out variable power of the focal distance, and said 
control means, A zoom limit means which restricts a variable power range of a focal distance by said 
zooming means to below a predetermined focal distance when said snapshot mode is chosen by said 
mode means for switching. 

A means to warn when a zooming drive more than said predetermined focal distance is demanded by 
photography person. 

[Claim 9]The imaging device comprising according to claim 1: 

Provide further a zooming means which drives a zoom lens of said imaging optical system according 
to a photography person's operation, and carries out variable power of the focal distance, and said 
control means, A zoom limit means which restricts a variable power range of a focal distance by said 
zooming means to below a predetermined focal distance when said snapshot mode is chosen by said 
mode means for switching. 

A means which cancels said snapshot mode and switches photographing mode to said normal mode 
under a predetermined condition when a zooming drive more than said predetermined focal distance 
is demanded by photography person. 

[Claim 10]An imaging device comprising: 

An imaging optical system which has a zoom lens which can variable set up a focal distance. 

A zooming means which drives a zoom lens of said imaging optical system, and carries out variable 

power of the focal distance. 

An image sensor which carries out photoelectric conversion of the object image inputted via said 
imaging optical system. 

A focus control means for regulating a focus of said imaging optical system automatically to a 
focusing position, When said normal mode is chosen by a mode means for switching which switches 
photographing mode between the normal mode and snapshot mode, and said mode means for 
switching, Said focus control means performs a focal control action according to a zooming drive 
position by said zooming means before a release postexposure start time, When said snapshot mode 
is chosen by said mode means for switching, A control means which restrict a variable power range 
of a focal distance by said zooming means, and a focusing position of said photographing optical 
system is fixed to a predetermined pan-focus position, and forbids a focal control action by said 
focus control means before a release postexposure start time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the imaging device which has especially an automatic 

focusing function about the imaging device which used image sensors, such as CCD. 

[0002] 

[Description of the Prior Art]In recent years, the digital camera which photos an object image using 

image sensors, such as CCD, has spread widely. The digital camera in which especially progress of 

auto-focusing (AF) art and an interval have AF function these days is in use. 

[0003]As an AF system, AF operation is conventionally started with (1) release (trigger operation), 

What is called a single shot AF mode exposed after a focus and what is called a continuous AF mode 

that operates (2) AF continuously and is exposed with release (trigger operation) to arbitrary timing 

are known. AF operation is carried out with eclectic (3)1 st release (the 1st step trigger operation), 

and what is called a release priority single shot AF mode that is not concerned with the existence of 

a focus but is exposed with 2nd release (the 2nd step trigger operation) is also used. 

[0004]Of course, not only an AF mode but the camera which has a manual focus mode and the fixed 

focus (pan-focus) camera which does not have a focal regulating function are known. 

[0005] 

[Problem(s) to be Solved by the Invention] However, since the focusing time of AF changes a lot by 
the situation of a photographic subject, depending on a photographic subject, AF operation may take 
very much time, and in being photography of the dynamic body which has a motion especially in a 
photographic subject, the increase in the time which AF takes becomes remarkable. Since it was 
such, the following problems had arisen in the AF camera. 

[0006]The release time lag according [ the single shot AF mode of (1) ] to AF exists (continuing for 
macroscopic time to be usually about several 100 ms), Since it had not fixed and a case where it is 
very large (to about several seconds), a possibility of missing a shutter chance was very large. 
[0007]The AF system in which the continuous action of the continuous AF mode of (2) is possible 
primarily is restricted (if it is the pupil division by another sensor, use is possible, but). Since release 
(exposure to depend) is possible also in that have the problem that a continuous focus is 
unmaintainable, and power consumption becomes large extremely by the climbing-a-mountain 
method by an imager output since trial operation is indispensable, and a working non-focusing state, 
It was a problem that a possibility of performing blurred photography is high etc. 
[0008]Also in the release priority single shot AF mode of (3), unless the focusing operation of AF 
itself is improved, If it will become blurred photography if release is carried out early, and it waits for 
a focus, since the basic problem of missing a shutter chance is not solved, Although it had an 
advantage which can choose a result of a photography person's volition, a possibility of producing 
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illusion on the contrary to ordinary users, or producing blurred photography in large quantities was 
very large. 

[0009]Use is difficult for a manual focus mode, and a possibility of a possibility of missing a shutter 
chance to ordinary users for focus doubling becoming very large, and producing blurred photography 
in large quantities is very large. 

[00 10] Although a pan-focus camera does not have a problem of the release time lag about above- 
mentioned AF, It has the problem that AF photography cannot be performed and that the lens (field 
angle) spec, of an employable camera in which the photography which used the dotage taste in which 
the perfect focus is impossible for this reason is impossible is restricted to the thing of a wide 
system. 

[0011]The place which this invention was made in consideration of the above-mentioned situation, 
and is made into the purpose, It is in providing the imaging device which can perform photography 
which caught the shutter chance certainly without a blur if needed, providing the snapshot mode for 
catching a shutter chance other than an AF mode certainly, and employing the feature as an AF 
camera efficiently. 
[0012] 

[Means for Solving the Problem]This invention is characterized by an imaging device comprising the 
following, in order to solve above-mentioned SUBJECT. 

An image sensor which carries out photoelectric conversion of the object image inputted via an 
imaging optical system. 

A focus control means for regulating a focus of said imaging optical system automatically to a 
focusing position. 

Automatic focus mode using a focal control action according to said focus control means when 
picturizing. 

When said snapshot mode is chosen by a mode means for switching which switches photographing 
mode, and said mode means for switching between snapshot modes, A control means which forbids 
a focal control action by said focus control means before a release postexposure start time while 
fixing a focusing position of said photographing optical system to a predetermined pan-focus 
position. 

[001 3] According to this imaging device, automatic focus mode and snapshot mode are prepared, and 
when automatic focus mode is chosen, the usual AF photography which used a focus control means 
can be performed. When snapshot mode is chosen, a focusing position of a photographing optical 
system is automatically fixed to a predetermined pan-focus position, and execution of a focal control 
action before a release postexposure start time is forbidden. Thereby, in snapshot mode, a time lag 
by a focal control action is lost, and it becomes possible to perform photography which caught a 
shutter chance certainly. Since a focusing position is fixed to a pan-focus position, even if it forbids 
AF, blurred photography which is not is attained. 

[0014]In an imaging device which has a zoom function, When snapshot mode is chosen, a variable 
power range of a focal distance by a zooming means, It is preferred to give a function which restricts 
to below a predetermined focal distance of which pan-focus conditions consist, or fixes a position of 
a zoom lens to a position below corresponding to a predetermined focal distance of which pan-focus 
conditions, such as ********** by the side of a wide angle end, consist, for example. Here, 
pan-focus conditions mean conditions (omnifocal lens) for securing depth of field of a range from an 
adjacent position to infinite distance by a fixed focus. 

[0015]When snapshot mode is chosen, it becomes easier to obtain sufficient depth of field required 
for pan-focus photography by forming a narrowing-down means which narrows down a diaphragm of 
a photographing optical system to predetermined diaphragm value within the limits which fulfills pan 
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force conditions. When underexposure arises by diaphragm setting out by a narro wing-down means, 
it is preferred to form a gain control means which carries out the gain rise of the output of an image 
sensor. It enables this to secure depth sufficient in the bottom of correct exposure conditions. 
[0016]When conditions for pan-focus photography are not realized under correct exposure 
conditions, it is preferred that it is made to warn. A mode of canceling snapshot mode and switching 
photographing mode to the normal mode under predetermined conditions when it warns when a 
zooming drive more than a predetermined focal distance restricted especially is demanded by 
photography person, or a zooming drive is required further is preferred in practice. 
[0017] 

[Embodiment of the Invention] Hereafter, the embodiment of this invention is described with 
reference to drawings. The composition of the imaging device concerning one embodiment of this 
invention is shown in drawing 1 . Here, the case where it realizes as a digital camera will be illustrated 
and explained. 

[0018]The taking-lens system which consists of a zoom lens for 101 in a figure to carry out variable 
setting out of the focal distance, and a focus lens for focus adjustment, Lens driving for 102 to drive 
the zoom lens and focus lens of the lens system 101, respectively, An exposure control mechanism 
for 103 to control a diaphragm and mechanical shutter of the lens system 101, A CCD color imaging 
device for the filter for a low pass and an infrared cut in 104 and 105 to carry out photoelectric 
conversion of the object image, A CCD driver for 106 to drive the image sensor 105, the Puri 
process circuit where 107 contains analog amplifier, an A/D converter, etc., A digital process circuit 
for 108 to perform the chrominance-signal generation processing for generation of a recorded image, 
a matrix conversion process, and various kinds of other digital processings and 109 show a card 
interface, 1 10 shows a memory card, and 1 1 1 shows the LCD image display system. 
[001 9]A system controller (CPU) for 1 12 in a figure to control each part in generalization, An 
operation display system for the operation switch system which 1 1 3 becomes from various switches, 
and 1 14 to display an operating condition, a mode state, etc., A lens driver for 115 to control the lens 
driving 1 02 and 1 1 6 The stroboscope as a luminescent means, An exposure control driver for 1 1 7 to 
control the exposure control mechanism 103 and the stroboscope 1 16 and 1 18 show the nonvolatile 
memory (EEPROM) for memorizing various setup information etc. 

[0020]In the camera of this embodiment, the system controller 1 12 is performing all the control in 
generalization, Control the drive of CCD image sensor 105 by the exposure control mechanism 103 
and CCD driver 106, and exposure (charge storage) and read-out of a signal are performed, After 
carrying out the A/D conversion of it via the Puri process circuit 107, it incorporates into the digital 
process circuit 108, and after performing various signal processing in the digital process circuit 108, 
it records on the memory card 1 10 via the card interface 109. 

[0021]The AF control part 1 12a for regulating the focus of the taking-lens system 1 1 automatically 
to a focusing position like [ the system controller 1 1 2 ] a graphic display, The exposure controller 
1 12b for the automatic exposure control (AE) of regulating the exposure in the image sensor 105 
automatically according to the amount of object light, The mode switching control part 1 12c for 
switching photographing mode between the normal mode (AF mode) and snapshot mode and the 
snapshot mode control section 1 1 2d for performing motion control at the time of snapshot mode are 
formed. 

[0022]Snapshot mode is the photographing mode prepared in order to set a release time lag as the 
minimum. Although the camera of this embodiment is an AF camera that the AF control part 1 12a 
performs AF operation before a release postexposure start time, By switching photographing mode 
to snapshot mode from an AF mode, execution of the AF operation accompanied by the drive of a 
focus lens is forbidden, can have no time lag by AF, and can be picturized immediately (exposure). 
[0023]That is, in snapshot mode, as AF is not operated by performing pan-focus photography by the 
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snapshot mode control section 1 1 2d, control for making a release time lag regularity short is 
performed. In this case, photography is performed where the position of the focus lens of the 
taking-lens system 101 is fixed to a pan-focus position. It becomes possible to perform photography 
which caught the shutter chance certainly, where it is prevented that do not perform AF operation 
but ** also serves as blurred photography by this. 

[0024]The change of the AF mode by the mode switching control part 1 12c and snapshot mode is 
performed when a photography person operates the mode changeover button provided in the 
operation switch system 113. Usually, the AF mode is the default photographing mode of this 
camera, and snapshot mode can be specified by operation of a mode changeover button. 
[0025]Next, with reference to the flow chart of drawing 2 , the processing performed at the time of 
snapshot mode specification is explained. 

[0026]The system controller 1 1 2 is always supervising operation of the operation switch system 1 1 3 
in a standby mode, the case where snapshot mode is specified by operation of the mode changeover 
button by a photography person — (YES of Step S101) — zoom restriction processing is first 
performed by the snapshot mode control section 11 2d (Step S102). 

[0027]The conditions for pan-focus photography of the variable power range of the focal distance of 
the imaging lens 1 1 according [ this zoom restriction processing ] to movement of a zoom lens (by a 
fixed focus, this is the conditions (omnifocal lens) for securing the depth of field of the range from an 
adjacent position to infinite distance, and) following pan-focus conditions — saying — it is 
processing for restricting to below the realized predetermined focal distance, and processing which 
specifically sets the position of a zoom lens as the wide end which serves as a wide angle most is 
performed. Of course, it is not necessary to be necessarily a wide end, and what is necessary is just 
to set it as the predetermined focal distance of wide one end within the limits which fulfills 
pan-focus conditions. Such zoom restrictions are not performed in an AF mode, but the photography 
person can set the position of a zoom lens as the arbitrary positions between a tele edge and a wide 
end by operating the "T button" (looking far) of the operation switch system 113, and the "W 
button" (wide angle). When operation of the "T button" for zoom operation is already made by the 
photography person before specification of snapshot mode and the zoom lens is set to the 
looking-far side, In zoom restriction processing, the zoom lens drive for returning a zoom lens to the 
position below a predetermined focal distance will be performed. And a zoom lens is fixed in the 
position and the drive of the zoom lens according to a photography person's operation is forbidden. 
[0028]Subsequently, the snapshot mode control section 1 1 2d performs pan-focus driving processing 
for driving a focus lens and fixing the focusing position of the imaging lens 1 1 to a pan-focus 
position. Here, setting out about the hyper focal distance of fixing a focusing position to 2 m for 
example, if the focus adjustment range of the imaging lens 1 1 is a thing to 1 m - infinite distance, 
and fixing a focusing position to 1 m if it is a thing to 0.5 m - infinite distance is performed. 
[0029]Then, the snapshot mode control section 1 1 2d performs change processing of exposure mode 
so that pan-focus conditions may be realized. Namely, in an AF mode, the usual AE operation of 
controlling a diaphragm and shutter speed (exposure time) is performed by the exposure controller 
1 12b so that the exposure in the image sensor 105 may be set as the correct exposure range, but 
At the time of snapshot mode, processing etc. which narrow down a diaphragm value within the 
limits of predetermined [ required for pan-focus photography ] in the range from which exposure 
time does not turn into beyond blurring marginal exposure time are performed. It can be set as a 
diaphragm value suitable for pan-focus photography by this, and it becomes possible to make 
sufficient depth of field easy to obtain. 

[0030]Thus, after pretreatment required for snapshot mode gets used, when release operation is 
made by the photography person (Step S105), actual image pick-up processing will be started (Step 
S106). The procedure of this image pick-up processing is shown in drawing 3 . 
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[0031 ]In image pick-up processing, it is first distinguished whether the present photographing mode 
is snapshot mode or it is the usual AF mode as shown in the flow chart of drawing 3 (Step S1 1 1). 
[0032]First, in the case of an AF mode (NO of Step S1 1 1), the usual AE operation is performed by 
the exposure controller 1 12b (Step S1 12) f and, subsequently the AF control processing (for example, 
single shot AF mode) by the AF control part 1 12a is started (Step S1 13). In an AF mode, since the 
zooming drive is not forbidden, by AF control processing, the focal control action corresponding to 
the present zooming drive position is performed. And after waiting to complete AF control 
processing (YES of Step S1 14), actual exposure is started (Step S120), a recorded image is 
generated from the imaging signal from the image sensor 105 after the completion of exposure, and it 
is recorded on the memory card 110 (Step S121). 

[0033]On the other hand, in the case of snapshot mode (YES of Step S1 1 1), processing which 
narrows down a diaphragm of the exposure control mechanism 103 to the minimum is performed first 
(Step S1 15). In this case, in order to fulfill correct exposure conditions, it is necessary to set up 
exposure time so greatly that a diaphragm narrowed down, but exposure time is restricted within 
blurring marginal exposure time (the shutter speed to be used is maintained to blurring marginal 
shutter ******). And the diaphragm value which will fulfill pan-focus conditions by this state if it 
puts whether underexposure (underexposure) arises in setting out of the present diaphragm value 
and exposure time in another way distinguishes whether it is usable environment under correct 
exposure conditions (Step S1 16). 

[0034]If the diaphragm value by which pan-focus conditions are fulfilled is usable environment under 
correct exposure conditions when it is not underexposure that is, (NO of Step S1 1 7), under the 
exposure condition, Actual exposure is started (Step S120), a recorded image is generated from the 
imaging signal from the image sensor 105 after the completion of exposure, and it is recorded on the 
memory card 110 (Step S121). 

[0035]If it is the environment which cannot be used under correct exposure conditions in the case 
of underexposure (i.e., the diaphragm value by which photographic subject luminosity fulfills 
pan-focus conditions low) (YES of Step S1 17), gain rise processing which raises the gain setting of 
analog amplifier only an insufficiency will be performed (Step S1 18). However, even if it sets a gain as 
the maximum, when underexposure still arises, warning is emitted by (YES of Step S1 18), a sound, or 
the screen display to a photography person (Step S1 19). Although it is also possible for image 
pick-up processing operation to be interrupted at this time, and for it to be made not to perform 
actual exposure, either, by this example, actual exposure is started for a long time used as the 
exposure time beyond blurring marginal exposure time on the assumption that a stroboscope is used, 
a shutter and (Step S120). Although image quality degradation may be caused by this, a shutter 
chance can be caught certainly. 

[0036]Since a diaphragm value is not necessarily narrowed down even to the minimum with the focal 
distance f of the imaging lens 101 but depth of field also with sufficient ** may be obtained, What is 
necessary is for the meaning just to perform processing in which a diaphragm value is set as the 
range by which pan-focus conditions are fulfilled in consideration of the focal distance f, in the 
narrowing-down processing in Step S1 15. 

[0037]Next, with reference to the flow chart of drawing 4 , processing when zoom operation is 
performed by the photography person is explained. 

[0038]As drawing 2 explained, the system controller 112 is always supervising operation of the 
operation switch system 1 13 in a standby mode, When the "T button" is pushed by the photography 
person, it is distinguished whether (YES of Step S201) and the photographing mode of the present 
first are snapshot modes or it is the usual AF mode (Step S202). 

[0039]When the present photographing mode is an AF mode, drive operation of the zoom lens of the 
imaging lens system 101 is performed through (NO of Step S202), the lens driver 116, and the lens 
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driving 102 (Step S203). It is also the same as when the "W button" is pushed, and move setting out 
of the zoom lens can be carried out at arbitrary positions according to a photography person's button 
grabbing at the time of an AF mode. 

[0040]On the other hand, when the present photographing mode is snapshot mode, warning is 
emitted by (YES of Step S202), a sound, or the screen display to a photography person (Step S204), 
and drive operation of a zoom lens is not performed. Processing by which after warning cancels 
snapshot mode and switches photographing mode to an AF mode when the "T button" continues 
being pushed 2 seconds or more, for example is performed automatically (Step S206). And required 
zooming drive processing is made according to button grabbing by a photography person (Step 
S207). 

[0041] Although the zoom in snapshot mode was fixed to one below the predetermined focal distance 
which fulfills pan-focus conditions in the above, it may be constituted the zooming drive itself 
approving so that a driving range may be restricted to above-mentioned pan-focus condition within 
the limits. 

[0042]As mentioned above, according to this embodiment, though it is an AF camera, the snapshot 
mode which does not use AF is provided, and it becomes possible to shorten a release time lag by 
considering it as pan-focus photography in snapshot mode. In particular, setting out which fulfills 
pan-focus conditions automatically will be performed by concomitant use with zoom restrictions, and 
narrowing down and gain rise control, and it becomes possible to perform photography which caught 
the shutter chance certainly without a blur. 

[0043]The invention of various stages is included in the above-mentioned embodiment, and various 
inventions may be extracted by the proper combination in two or more constituent features 
indicated. For example, even if some constituent features are deleted from all the constituent 
features shown in an embodiment, SUBJECT described in the column of Object of the Invention is 
solvable, and when the effect described in the column of the effect of the invention is acquired, the 
composition from which these constituent features were deleted may be extracted as an invention. 
[0044] 

[Effect of the Invention]As explained above, according to this invention, it becomes possible to 
perform photography which caught the shutter chance certainly without a blur if needed, employing 
the feature as an AF camera efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

["Drawing 1] The block diagram showing the composition of the digital camera concerning one 
embodiment of this invention. 

[Drawing 2] The flow chart which shows the procedure of the setting processing performed when 
snapshot mode is specified in the embodiment. 

[Drawing 3l The flow chart which shows the procedure which answers release trigger operation and 
is performed in the embodiment 

[Drawing 4] The flow chart for explaining the zoom restriction processing and snapshot mode release 
processing in the embodiment. 
[Description of Notations] 

101 — Lens system 

102 — Lens driving 

103 — Exposure control mechanism 

1 04 — Filter system 

105 — CCD color imaging device 

106 — CCD driver 

107 — Puri process circuit 

108 — Digital process circuit 

109 — Card interface 

110 — Memory card 

111 — LCD image display system 

112 — System controller (CPU) 
1 1 2 a — AF control section 

1 12b — Exposure controller 

1 12c — Mode switching control part 

1 1 2d — Snapshot mode control section 
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